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(57) 

[gift] y-y * ') v^Hg^c^n, . -tf-v/l/ K*— f» 

Nfttf] SftMllfcLTJtlfiSWO. lQ'cratt 
Ti:&*±5K*Dy*»AL /iiftifg P SSffifcteffl 
•TSc Sfc, UJiXStLT, S^8tgii*S7c14^H 
«TOlW!ra*llOOT;W±T30#fiU:fT^a! 1 &*&*IX 

mt, cosi8ft*aaieft©sj«s*Eiit-^o*ffi 

«ui:S{fbSli2i:^»'r*«}:3fc»S-r*«*I8t, 

c<o»«xaao3a$s«iu »ftMi2*}±tf->'j3y 

gffiofMyifc 950icu±Tio#w±fT7m2&ffliix 
ek, cos 2»«fflifi«;0'>y'3 vs«*wifi<tr 

*WSHfcX8i:***4. 
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mteftmmt. itm.m^o. i a • cmWTtssj; 

[M#«2] fuIB^O&fitilSfc 5 x 10»cm- s H 
T fcf S c i: £1§ it fc "T 3 Iftggt l !2K<D¥3H*gffio io 
Mm 3 ] #n y£jfA Ltc^mm P gJNSitS' U a 

mmmi v 3 yft e. ft s ant f*sffi 

0 °C «±T 3 0 ftkLkfr i % 1 Mill £: , 

c <om i jKuaaisftoswBisaisi:, mmmzB 

c ©**l8»©MIB3a$»& WEKfUWB J: tf MB 
-> 1; 3 yliOMl^ 9 5 0 •CW±T? 1 0 ^«±ff 3 

co^2 j»fflax8a©«E^ y 3 y»«*»«f $ 

SIMklgfc, 
[»#« 4 ] MGSaSflLJtejN AM 0 p mU± 5 ft 

[jgpsotfcfflftiHE] 
[0001] 

SO I (Silicon On Insulator)gffifeJ:tf S 0 I WSL<0 

sas^ffiKii-r a tot?**. 

[0 0 0 2] 

T*»), SOlStEtfS!SnT^«. COSOlSfi 40 

[0003] antof ijnvac (somi^o) 
{k£#t\ mos h7V-;?x*©j8^+*;W»Stf£i; 

tooaSfcitfSi&g*'**. L*»U ill*©-;/ 'J 3 V 
SStc -T * V &AT- K— > < V h 3F«*%SIA-r 5a«T 
tt, y-hfi^O. 1 |i m.WT ft* J: -5 4«*ffl-r-'W 



•JWH«fcft«. CftfcJfLT, S0ISST-«. M 
OS h5>^X*Of-+>*;l/»»OSfe^ffig{bb<*SI 
Ttftfcft, «f- + */l/»*©IWih*BI!)*M-^. 
[0 0 0 4 ] S ft, SOI S££ftfl§ Lfciffcfctt, V 

CfctfT'££©T\ MOS hv^X^SJUk*^ 

[000 5] SO iStEOffifflKit), f'W 

X«3i^T r /^X»jgyD-t7.©KWk^pS C T 

[0006] z<D£r>%so immmmtzfimti, 

«tfifi^o#«Siis/y3ys«*»3iL. set. ^-r 
> ^T*¥a{k-r * fe ©t-;& * o 

[0 0 0 7] Sfe, S0I»R*«it-r5fl6O»ai:b 

t«» *^ B B B ->y nystg±{c*fi^^?gfigbft^ c 
y 3 v»* wc j: o igikfff&ars ctwot 
cooos] so \m&zmm?z%3<Dijm 

mz-ftm cs i Moxffi) 

[0 0 0 9] 

mmtfim&\,£7 ttzmmi ^os o i s&k 

0) ±iEUft<J;9ftS0 iS«£fflv^cJf#, r/Wx 

y 3 ygffiortsp(cK^«f ta«**« u c ©K^ffi 

; *Ki?sft*%fi«-r**tt (i g&) ^> s^ogsfc 
# u •> y 3 ymzrnm u c y -> y 3 vtcftii^st 

(B S P ; Backside Poly sealing ffi) 9**, - TT'(C^ 

[00 10] LfrbfttfPu COi^i^y^J^I 

±»0«H*cft* 4: r> K/Stffcofc. 
[OOlMSfe, 1 Gtt^ B S Pffitt, g^rtgPCSl 

BOsKy -> y 3 vHOflWftJ: tftSftftttSfcy v * U 



(3) 
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(2) Sfc, 2«t<0#*Sft->'J3yB«*at)^to*«H 

[0 0 12]. C©-£5&Kj£fc*<-f/7j£kL.-n;J\ r 
fcffifcKtf^CfcK-TcktfTtSfe©©, #8Kfc14 

5 or-, jiusa -> y 3 >mmm m k-; < > h <rw*» 

«AM6T L $ -5 k •? £rft &*,S£fS < . 

(3) -7?, U-1f»CJ:*»lBIWB*"e**SJl->y3>' 
■fcflMWi^tt*, s'lMOXSt, *Bjft5/>j3V 

Wfcft-aTlrVB. 

[0 0 13] C©£5fcft3l5&*©fc£K£ 
#T&2nftt©T'£>9, ESFn«©¥j!£ttS«, ffcta 
*»y -y * 9 V^tiftfcgtU -9--v;U F"^— ^S^^RS 
#»*i|mttS«, c©J:dfc¥*{*Sfi** 

k & < «Bt-r * fc*0*»f*«fiOH3B*tt*lMW* 

[0 0 14] 

immzmm? s ft a©#gu 

O #tS A 5/ y 3 > 6 & * MW k * *+ § ttgffi (-c 
*^T, MESftStttt* ItSfiWO. 1 Q • cmttT 
k 4 * J: ^ K # d y *JiX t ftB&g P 9SfiT»« c 

nemiowma* 5 x 1 0 17 cm mrttzct 
si±KjfM2ft*:Piy. Nss/itt i s©#*snr>y 3 

y fth & s rf M k **TT 5 ¥ jf#SS©iai£/3 &{c.fcv > 

1 0 0 t«±t 3 0 »«±ff 5 m 1 ^saais k , c © 



©Sffifc AM 2 nft WE»<fcM*rt- LT»f«J:dt» 

a-rsftsxgk. cosarisftowiKftss. hu 

•itio »fiLhff 3^2 ^saaxg k , c ©$ 2 sfeffla 
leaoKHB^y 3 ysmmmittmmitxmt, 

(4) fft, 82 09fflicfftoS¥*{fcSfie«^Tiil9 
10 JgH £$tt3«©M©K<:UiM* 1 0 ft mttl 5 /i m« 
Tkf 5Cfctfg$U\, 
[0 0 15] 

(1) ff 109B«lcflH>«¥«{HHKlcJ:ti(X, 3S[8S« 
ALftc ktJ: 9 . ££LftY>y * »J >?mtlZ®&£ 

(2) *fc, fg 1 OfWK«to*iWW*«Rk:iM«MHR 

iCfcV^T, 51§i©a£SSiI]t£ 5 x 1 0" cm J KT (IB 
20 ASTM) k-TSckfcJ:*), tf-^l/K-j— ©»£*: 

(3) a20fim(c«43«¥«(tiHEti:j:ntf. Stc143? 
BftTflHWBl* 1 1 0 0°CiX±T-3 0#W±ff $.* 1 

<-rci:^T-t5o CCT\ C ©S 1 ^MSXgT K— 
3ySfiO|»«ia*9 5 0°C«±T* 1 0»W±fT9S2 

(4) m2<DftwicVkt>z>*mtemmct3^Tim 

§ C k T'SSO^ 9 ftStffl±+»!WBHK-r 5 C k ^T* 
t*. 

[0 0 16] 

[0 0 17] $-Ts ^RWJcfftoS^SIftfiSiBitffit 
3tJ#S«l l k, c<D^}fS1gi l XtcjfM^nftSSft 

H2t, caymtmi 2±t«j«snft**sa-yy3 

>5»K 1 3 fc«-WT**JSfc bfto 
[0018] gutn 1 k LT. Ml <D^W (iS^H 1 ) 

so Tttx 3tJ$Sfi'l 1 kLTtiibS^xpsub =0. 0 5Q 
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v\ mm \ 2tL-zimm\ iim<oim<ms io 2 

0 . l(im> JtffiStp =100 - cm, ^J§S [0 
i]=13. 5xl0"cm- 3 O#DyK-7<!)Pi* 

[0019] ^ss«<j i <o*mi*mmi, ultohsicl 

*d, muxi 2 iitsas/yaviiwi 3 

•*JBja-r*fe«>os/y3yWSi:X«««i 1 10 
Lfc&, aasgHSW? 1 0 0 o-c, 3 o#©ss«a5i* 

tf^CfclCky, eft ^ LT, 
JHSJIS/y ay»p 1 3*fl*j*-r*fca©5"J aymtil 

iiQXfc: J; o T S 6 £ ¥Mitt 5 C fc J: 0 , JiMggi' y 
?y»§ll 3WU 

.'[oo2o]46, 2 mmv>m&& -> y 3 >s«©£a 

Wfi£i£i:LTti, Uvfftt C Z (Czochralsk.l) 

[00 2 1] £fc, fc LT, m 1 ©58W (II* 

CO*»ft»RK:fe^Ttt, $»SS1 1 fcUTtttfcfi 
ftp** = 0 . 0 5 0 • c m©#a y K-7"© P + 
^->'j3yMW\ Mflgll 2tLTtiMPl m 

mnmmitms i 02 nnsas/ynys 

H 1 3.fcLTfiliJlO. 1 fini, J£ffiftp = 1 0Q • c 

m, mmmm [on =3x1 0" cm- 3 o,KD>K- 

^0PS*BSS/y3y*ffl^fc 0 CCT% ¥aSf*S1£ 
©§«££&&, ±ffi©£»0il fcHttfcbfc. 2 30 

^©HMgn-yy 3y8ffi©*saWj£iS t lth\ c z 

[0 0 2 2] HSSFIJ3 fc LT, gS2©fgfE (»*Sf 3& 
tf4) lc«t>*¥iW*aS*f'HHLfc. 
tC*5^T«, £tt£ttl 1 tLT«J±g*xpsub =0. 
0 5Q- cmtf5#nVK-7©P + S*ISIl5' , J=i>« 
«*JflV\ KftH 1 2 fc LTttiW 5 0 n m(0)!ftK<bM 

s i 02 ntsa-yy ?>mm \ 3 tux 

teKJSO. 1 Jim, itffiJnp = 1 0Q • cm, g£if£ 

[0 1] =13. 5X10" cm J 0^nyK-7'OP 40 
S*SS->'J3y%l^ft„ **3, ttfcMi 2©HJI* 
fSfi&ffl 1 , 2 ©Jf^J: 0 1»< LfcOtts »fl«»AW 

[0 0 2 3] *fi80J 3 J-XT©^ 9 fc b 

£0, IMbMl 2*J&8f.5o *»c. JMSJlS/yiiy» 
Hi 3*«*r*fc»0->'J3V««»c*fbT, **H 
z *HSWC, 1 2 00T, 6 OfttDm&m (*SH^Ri so 



#8*5 1 1 fc£8£Lfc&, g«f?ffim*T- 10 0 0 

5fc46©v"J3>Stg©H® (»«fi?4l^©ffi) % 
U * ©& * «y * i 7 -MXK. ' J: -a T $ & fc ¥ffi{fc-f 5 

[0 0 2 4] 4*5, 2a«©#«SS^y 3VSt5©^S 

[0 0 2 5] tLT, SJtStSl 1 tLT^Jt 

Sfiipsub =100 - c mO#n>K-yoPSitS4 
5"J=iV«S*ffll/\ 2tLT(4ilJil (imO 

^ttibJHS i 0 2 JMSAi/ynyPHIl 
3tLr«H)10. 1 ftm, J:tSjnp= 1 0Q • cm, 
m^mm [O i ] = 1 3. 5X 1 0" cm- 3 ©*En>F 

-y© p gJUMSfi-:/ y n >*ffli/^feiim(*ss%(^« l 
©*^fcra«fcLfc. tit. 2<moit«iA^U3>s 

[0 0 2 6] «e«W2i:UT, ^jtSISl 1 tLTtiJt 
gfiip^b = 1 0Q • cmO*ayF-y©Pll& B a 

ommtms i o 2 *jb«,\ mtii^yavwi 

1 3 tLTtiH/PO. 1 /*m. JtSfitp= 1 OQ • c 
m, KlSilJt [01] =13. 5xio"cm- 3 J)t;n 

i^ufco cct, 2a«©*BS'>y3ya«©»esw 

[0 0 2 7] ^*^J 2 ©^^i*Sfi«, J-XT©cfc ?EL 

hi 3^fig-rsfcJ6©->y3ya«c*tLT, tk^5? 

<-rfcftoif»tffliMra) %ff 9c Stvr, dm«A'> 
y3>»Hi 3*B&-t%ic#><oi/v^ymLt%¥fm 

1 1 fc*»fcLfcSK S*3?H»*T' 1 000*C, 3 

o^c^ifts^^actfctt), cnc.©ss©s»«- 

Rd= g^tC *^ B B B v"J3yff)ll 3^Jf5BStf5fci6 
©->ynvafi©«ffi («»aT*«i^©S) 

Ol?7f57-imlt,i;oTS6 fc^iB{ fcf i> C fc fc 
^y, JIMSA^yn^iMl 3^rfl5figb, ^Jt?fi«j2©# 

[0 0 2 8] ^{C, *SSffJl~3*3ottf'^*fi?IJl, 2© 

[0 0 2 9] *V, X8S0IJ1. 2 (mi©«W) fctE* 

fc©jt»«*ico^Tttwr*. ±.m<D&? 
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1 1 OtbSJapaib < Lft (p SU b =0. 0 5Q 

• cm) £T v fl£*0lll tg&Sc Sft, *tttil2ti, 
ttttttp-* *'hS<Lft£fc, IfMi 3<DK^igS* 
'K:<Lft ( [0 i] =3X 1 0" cm- 3 ) £T\ 

[003 0] gffiffl 1 . 2 « J: CHEftM 1 
£ J f-ft J E r ftfflW > T 64MDRAM (Dynam ic Random Acce 
ss Memory) SrftSiU Cft£>© 6 4 M D R A M<DD/ S 
t«»*t7ofc. *WWl0^9S9tt, ft* 

«l«DiWS9J:0t5/<— bVhKfrtjft. 

*) t?io a p(DSS$ (iMISOOitttt) fcOHfftt. 
0 2O*dfc%o/co 
[003 1] £ft, JfeKffl 1 . 2*iAt«E*ffll 1 O^fi 
AfiiJ-^J: g&gE©iS3 B B B ft HbIW^t o ft8 

ft*0IJ 1 OfflSSffiO-ffifcaO S F (Oxidation i 
nducedStacking Fault^O^aftPfe^fg'Stf j|£>ft, 

i. s^s<o^ B B a ^Rio^«men-r\ p 

□ * XfSJftKiBH^ S^ B B B *l^#g£tf|ft±T-£ ftftfe 

[0 0 3 2] £ft, %mm 1 -p«*fiSlflf!l2 A OtJ-fiHC 
D/S^SSOfSTtf H£ftft= cnt4*«W 1 T(i-> 
|j3y»Itoi«io»iT^-v;i/ F*- 

ft, f*- saatst>n?.ifs B H B ^BitMBn, 

e tife*H 0 fSTOdH &o fto 
[0 033] gttfflll. 248itf«e*tSlllO* 

¥3ift*EtcO^T, 1 0 12 atoms/cm 2 (OFe^S^T 

wjc f$% l s f/^xia ©a&jasfctT ? fttrc*, 

WRSiBAOiRS^OF etffpffttfciToft. c©*£ 
ft. ft*0J 1 T-tt, 588*6 1 1 fcgtffcffil 1 2 fcffffi* 
JtflMfcil 1 2 hWH 1 3 tfmnc F e OflHf«<A6 

ft, $ft, 3t»»Ri i pvmwiii 3^T-feF etmm 
snfto- £ft, s«aai©-»fc»io s F#ft£i/rt' 

fto -7d, 1 . 2 Wi, F e M&ftStt 1 1 cptc 

&&m\ctomztitttiwm 1 3 *T*«^tBE^TT*s 

oft, £ft, «6*ffiO0SFfe*lBSftft*»-3fc. C 

ft«, Mfeffll. 2T*«, lfosas^n 

3+©IS»*pao»ft*«l»±*tifti:i:**LTir»*. 
[0 0 3 4] «^T, MM 3- (IS 2 05MB) fcflffcffil 

2toj:fce^sto^T^wrs. ±a?<D<tdfc, lists 



Sfexpsub L (psub =0. 0 5Q"' cm) ft 

At*, ft#0iJ2ts&So fcfc, *a§0J3te, iM&ax 
[0035] *,»'t» mmm3&£Vft*M2<D*mi* 

S«£*ft* r ftffll/">T6 4M0DR AM£ftSiU Cft 
AMOD/SiSgtefrofto ^OSSS. ^SStflJ 
3co^igt0«, 1 9 fc 1 0/<— fe 

VFfeUiSSfroft. 

[0 0 3 6] £ft, ^^*f-J'J-*li-<fti:C5, 0 

10 3{c^-r*?»c, ft*ffl2Tit, l*vmmevtdwb 

WU HS&0J3T&, LtvMimJIv™ tfSitlilfcfilf 

[0 0 3 7] COIRH^M^fcfeJC, *SSff!l3*3J:t>" 
tt*0V2 0»l!l 3<Oj±}i}n£ii]£bfto * 
flSCT 3 OSK 1 3 (Dft&mi, C <omWi 1 3 

73, t£*0IJ 2 Oi» H 1 3 ©tt&tatt, C ©»fS 1 3 

20 tet), tft, JtgfiifflO^oet)^? <4^>TU^fto 

ofttoic, LtvMIttffVntftiinLftO-pfeSo 
(C«L, ^fifB^3T-«, F-^VF-W«ftO*1-73lt»tt 

1 3CF-^>h^tt*A^fltteSft«0 

xits^ 1 1 frznm 1 3^0 F-/oh^w«joa» 
<, *js^<o^2©s»j!isis*' t fft)nft^e>T 

[0 0 3 8] &43, IH3T«, fl£3fe0j2©73*<L#VMii 

itg^SJiy o -fe X (C « » & 4 * XmT'ffiL? 5 £ t 
ttHHTfc*. C ntc WLT, *J6fiFlj3T*»±, 

[0 0 3 9] tft, *««93»J:t«je3|EW2 0^a*^ 

40 «(M2O--«^«i4i«Si08ii(ctiArXKO«£A^ 

PN«*y—>^Ao«4fc«Bsnft^ofc. en 

*S5f?IJ3T'«, ±5EO*Sg{5iJ 1 . 2 0«*fcW«, 

«t « y v ^ 'J y tc J: o T r y W X H 5i ^ □ -b X * 

•S>^ B 9 B 'XP(l©IS't^K±T*tftft46T'S5. 
K, «SEf?lJ3ti, S5igfi<0'KD> ; &F-7'LT5£}#»« 
so 1 1 ©Jtfiftip** < LTU'>5 (pab =0. 0 



5Q • cm) OiVmmi. 2t-aUTV^(DT% g 

2 ©»9§©awi!»can*Tjg i ©»«©»««.»« c t# 

[0 0 4 0] *IC, mm 1 . 2 fc»ffi0lj3 fc£Jt«L 
[0 0 4 1] D/StO&©IS*K^TlSfi6fflJ]. 2fc 

gftmi 3 fc*jttw* fc , mM 3 ti^sgfij i . 2 1 tt 

«LT*B*9*<5><— feVMSKft-sT^*. £fc, 
^a*r^'J-t£-Pl/"Ttt', *fi8>0iJ3«, *SSfl»Jl, 2 

a^ToT^5<DT% iHHl SCSSIbKHS^-^I/F 

^— «isi2|E^(cfft< -rc kawe , osF*©8jifc 
# 1/ ^«E©-f n^fgic-r & c t ff? t a ft *t* & s , 

J 0 0 4 2] &L±$ffl Lft J: 3 K, USSfflJ 1 ~ 3 fc 

± 9 ft¥i»<*»6* F-^V h*ttft»g©«T*#5 20 
cfcft<«3fiT«c 4: 

[0043] * fe. ttttay y xfxmzmatz 

[0 0 4 4]?e>tc, S5i8JtPSS«£ffl^ft©T\ I 
G SfiSrffiffl-T £.*§£© <fc 9 ^MlII^, B S PS 

[0 0 4 5] ftfc\ W±8WLfcft**« 1 ~3 T'tt, 
£8SIK©Jiigfiv&p«.h =0. 050 - cmtLf: so 
A\ H2K*^D/S^a*©iB!l©B*J:9, 0. 10 

• c mWTTfctltfW 1 C ttf T*t 

So 

[0 0 4 6] £ft, *SE«2T«»« 1 3 ©&««£* 
[0 i ] = 3 x l 0" c nr 3 t Lfttf, *8$#©4fttt 
ic^ntf, 5X10" cm- 3 «TT**n(f> +r-v;bF 

©5g^*K±-r*ct^T't 5. K*aa^5xi 

0" cm J MT©SJII*li*fc*i>lctt, fc 
S^5xi0"cm' J 1XT©*^b b b^ 'J 3 VSffifcffl^ 

[0047] sjftia 12 (soi mw.<D®mm) t lt 
a, s i 02 mzm?zcttfm%L<, gft, mm 

It 1 0nm«±5 (jmKTttSCttfgSU^ J!J! 

ft, 5 Mm*ffl**«£»4¥^S«©KD 

[0 0 4 8] WH 1 3©Jl£ti\ 1 Onmttll 0)im 
VXTt-tZC ttm& LV^. 1 0 n mjiffiT'&^/UX 
«ja^n-bX*©»{k J P»kilX'f f-V^K J: 9S"J 3 so 



f#PJ¥8-3 7 2 8 6 

10 

y»Bt©»fciWBCoTLSV\ £ft, 10|im^ 
ZtZ&miR l l fr&flM&snfctfoytfWi l 3 ©a 

[0049] sfc, w^fkS^a GB2 0JWI© 
m i S&s&sifi) tt, USSW 3 T« 1 2 0 0 °C, 60^ 
fcbfctf, '>ft< fcfc l 10 0TW±Jio3 OSHXXi: 

K±T*£ft^e>T£5. 3; ft, Hfi6fl»j3T-«, C©itS 
fi#»fctt»*yi*** H 2 ^HMTT-ffo ft**, 
CO, CO2 , Ar, He, Ne, Kr, Xe?OA7 

[0050] mfom%v>tcit><D®&m as2©«w©» 

2|&ffl31l8) «, *Si501J3T-«l 0 0 0*0, 3 0#t 

Lfttf , '>ft < 1 l> 9 5 0 ■cj&llb.o 1 o »w± t-rn 

tf. Mi 1 SOJtaaWO. l ~ l 0 0 0 • c m©IBB 
1 3©tbgJfitCJSUT5£}t««l l©J±gfit, KftHl 

2©jiwfc£oi5&$!yi©&« • «fim*SB-rs l g«*< 

8**»W©S2!»fflai8i:Lft^, NXa«rBUfflic 

«©fci6©^«iaXg%fToft^T% ^Sffil 1*^ 
111 3^© K-^> H^O^OfcftOiJill 

8 (*»«©« 2 «yaaia> ^^^cfcttT^, * 

5SW©«i**£*£:fc#-C!r. c©«fc5*B!ii*ffit* 

m©^2©^ (it*3a3) (c#$n5t©t-r?.o (§ 

L, «3Bxa*IB«MI:"r*fc»K:tt, **»iJ©<t3 

[0 0 5 1] MtM 1 - 3T*tt, C ZffiT?ttill*J«S* 

HW)SS-&ftt©, WAlfF Z (Floating zone) ffi, M 
C Z (Magnetic Czochra lsk i) ffi , C C Z (Continuous Cz 
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